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Resumo$GHWHUPLQDomRGRWHRUGHFDUERQRSUHVHQWHHPVRORVpLPSRUWDQWHSRLVQRVDMXGDDHQWHQGHUDGLQkPLFD
GRFLFORGHFDUERQRHQXWULHQWHVSUHVHQWHVQRVRORHFRQVHTXHQWHPHQWHQRSURFHVVRGHPXGDQoDVFOLPiWLFDVH
QRXVRFRUUHWRGRVROReSRVVtYHOXWLOL]DQGRXPVLVWHPDHVSHFWURVFRSLDGHHPLVVmRySWLFDFRPSODVPDLQGX]LGR
GR ODVHUGRDFU{QLPR/,%6HP LQJOrV UHDOL]DUXPDDQiOLVH VLPXOWkQHDPXOWLHOHPHQWDUH VHPLTXDQWLWDWLYDHP
SRXFRV VHJXQGRV SHUPLWLQGR DVVLP R PRQLWRUDPHQWR H XPD DQiOLVH GHWDOKDGD GR VROR in situ. (VWH WUDEDOKR
WHYH FRPRREMHWLYR XWLOL]DU H FRPSDUDU D WpFQLFD/,%6 FRQYHQFLRQDO ~QLFR SXOVR H/,%6SXOVR GXSOR 3'
DQDOLVDQGRDPRVWUDVGHVRORSURYLQGDVGH0DWD$WOkQWLFDHGHSHFXiULD$SDUWLUGRVUHVXOWDGRVXWLOL]DQGR/,%6
3'REVHUYDPRVXPDXPHQWRGDVLQWHQVLGDGHVGDVOLQKDVGHHPLVVmRGDVDPRVWUDVTXDQGRFRPSDUDGDVFRP/,%6
63HFRQVHTXHQWHPHQWHXPDXPHQWRGRVHXOLPLWHGHGHWHFomRySWLFRSDUDDDYDOLDo}HVGHWHRUHVGHFDUERQRHP
VRORV
Palavras-chave/,%6FDUERQRVRORV
ANALYSIS OF CARBON IN SOILS USING TWO DIFFERENT LIBS TECHNIQUE
Abstract: 'HWHUPLQHWKHFRQFHQWUDWLRQRIFDUERQSUHVHQWLQVRLOVLVLPSRUWDQWEHFDXVHDVVLVWXVXQGHUVWDQGWKH
G\QDPLFVRIWKHFDUERQF\FOHDQGQXWULHQWVSUHVHQWLQWKHVRLOZKLFKLVLPSRUWDQWLQWKHFOLPDWHFKDQJHSURFHVV
DQGWKHSURSHUXVHRIJURXQG,WLVSRVVLEOHXVLQJDQ/DVHULQGXFHG%UHDNGRZQ6SHFWURVFRS\/,%6WHFKQLTXH
SHUIRUPDVLPXOWDQHRXVPXOWLHOHPHQWDQGVHPLTXDQWLWDWLYHDQDO\VLVLQVHFRQGVDOORZLQJPRQLWRULQJDQGDGHWDLOHG
DQDO\VLVRIWKHVRLOin situ7KLVVWXG\DLPHGWRFRPSDUHWKHFRQYHQWLRQDOVLQJOHSXOVHDQGGRXEOHSXOVH'3
/,%6IRUDQDO\VLVRIVRLOVDPSOHVVWHPPHG$WODQWLF)RUHVWDQGOLYHVWRFN7KHUHVXOWVXVLQJ'3/,%6LQFUHDVHWKH
LQWHQVLWLHVRIWKHHPLVVLRQOLQHVRIVDPSOHVZKHQFRPSDUHGWR63/,%6DQGWKXVREWDLQHGDQLQFUHDVHLWVOLPLWRI
RSWLFDOGHWHFWLRQIRUWKHPHDVXUHPHQWRIFDUERQ
Keywords: /,%6FDUERQVRLO
1. Introdução
2HVWXGRGDFRQFHQWUDomRGHFDUERQRHPVRORVWHPVLGRLPSRUWDQWHWDQWRSDUDDYDOLDURVHTXHVWURGHFDU-
ERQRQRVRORFRPRQDGH¿QLomRGDTXDOLGDGHGRVVLVWHPDVDJUtFRODVHWDPEpPQDDYDOLDomRGDVXDYXOQHUDELOLGDGH
jVPXGDQoDVFOLPiWLFD2HVWRTXHGHFDUERQRHPiUHDVGHÀRUHVWDpFRQVWLWXtGRHVVHQFLDOPHQWHSHODELRPDVVDYLYD
HSHODPDWpULDRUJkQLFDGRVVRORV'HVWDIRUPDDVÀRUHVWDVWURSLFDLVVmRFRQVLGHUDGDVLPSRUWDQWHVSRLVFRQWUL-
EXHPFRPRHFRVVLVWHPDSHODELRGLYHUVLGDGHUHJXODomRGRVUHFXUVRVKtGULFRVHFLFORVGHQXWULHQWHV$PDLRULD
GHVWHVFRQWULEXHPSDUDVXVWHQWDUDYLGDKXPDQDDQtYHOORFDOUHJLRQDOHPHVPRHPHVFDODJOREDO0HW]HJHUHW
DO
$EXVFDGHQRYRVHTXLSDPHQWRVHQRYDVPHWRGRORJLDVPDLVUiSLGDVFRPFXVWRVPDLVDFHVVtYHLVID]FRP
TXHDVWpFQLFDVDODVHUVHMDPPDLVYDQWDMRVDVSDUDID]HUDQiOLVHVTXDOLWDWLYDVHTXDQWLWDWLYDV$OpPGLVVRPXLWDV
GDVPHWRGRORJLDVXWLOL]DGDVDWXDOPHQWHGHPDQGDPSUpWUDWDPHQWRGDDPRVWUDDQWHVGDDQiOLVHHJHUDPUHVtGXRV
TXtPLFRVRVTXDLVQHFHVVLWDPWUDWDPHQWRDQWHVGDGLVSRVLomRQRPHLRDPELHQWH.LPEOHHWDO (VVHWLSRGH
SURFHVVRDQDOtWLFRHQYROYHDOWRVFXVWRVHFRQWUDVWDPFRPRVREMHWLYRVGDVSHVTXLVDVTXHEXVFDPVXVWHQWDELOLGDGH
1HVVHFRQWH[WRWpFQLFDV³OLPSDV´DVTXDLVGHPDQGDPXPPtQLPRSURFHGLPHQWRSDUDRSUHSDURGDDPRVWUDHTXH
apresentam potencial para análise direta e in situ WrPJDQKDGRGHVWDTXHQRFHQiULRDQDOtWLFRPXQGLDO$WpFQLFD
HVSHFWURVFRSLDGHHPLVVmRySWLFDFRPSODVPDLQGX]LGRSRUODVHU/,%6GRLQJOrV³/DVHU,QGXFHG%UHDNGRZQ
6SHFWURVFRS\´DSUHVHQWDXPSRWHQFLDOGHDYDOLDUWHRUHVGHFDUERQRGRVRORDOpPGHIRUQHFHULQIRUPDo}HVEDVWDQ-
WHLPSRUWDQWHVVREUHRXWURVHOHPHQWRVSUHVHQWHVQDVDPRVWUDV(VWDWpFQLFDXWLOL]DXPSODVPDJHUDGRSRUSXOVRVGH
ODVHUGHDOWDHQHUJLDSDUDSUHSDUDUDDPRVWUDHH[FLWDURVDQDOLWRVHPXP~QLFRSDVVR$UDGLDomRHPLWLGDpGHWHF-
WDGDDWUDYpVGHXPHVSHFWU{PHWURDFRSODGRDXPDFkPHUD
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2EWHUXPDPHOKRUDQROLPLWHGHGHWHFomRGDWpFQLFDpXPDGDVSULQFLSDLVOLQKDVGHSHVTXLVDHVWXGDGDV
8PDGDVIRUPDVGHPHOKRUDUHVVHOLPLWHGHGHWHFomRpXWLOL]DQGRXPVLVWHPD/,%6SXOVRGXSOR3'2VLVWHPD
/,%63'pFRQVWLWXtGRGHGRLVODVHUVRSULPHLURODVHUpXWLOL]DGRSDUDJHUDURSODVPDHXPVHJXQGRODVHUpDSOL-
FDGRDSyVXPWHPSRGHDWUDVRGRSULPHLURSXOVRGR ODVHUFKDPDGR “LQWHUSXOVH´GHVHSDUDomR UHH[FLWDQGRj
UHJLmRRQGHRSODVPDIRLJHUDGRSHORSULPHLURSXOVRHHPDOJXQVFDVRVWDPEpPDVXSHUItFLHGDDPRVWUDScuderi 
HWDO
2REMHWLYRGHVWHWUDEDOKRIRLXWLOL]DUXPVLVWHPD/,%63'SDUDDQDOLVDUDFRQFHQWUDomRGHFDUERQRSUH-
VHQWHVHPVRORVFRPLQWXLWRGHPHOKRUDUR OLPLWHGHGHWHFomRySWLFRGDWpFQLFDHPUHODomRj WpFQLFD/,%636
SXOVR~QLFR3DUDHVVDDQiOLVHIRLUHDOL]DGRXPHVWXGRFRPSDUDWLYRHQWUHRVVLVWHPDV/,%63'H/,%636
2. Materiais e Métodos
2.1. Coleta e Preparo das amostras de solo 
)RUDPFROHWDGDVDPRVWUDVGHVRORGD(PEUDSD3HFXiULD6XGHVWHVLWXDGDHP6mR&DUORV63RQGHVHUmR
DYDOLDGRVGRLVVLVWHPDVGLIHUHQWHVXPVLVWHPDGHSDVWDJHQVGHVWLQDGDVjSHFXiULDERYLQDHRXWURGHYHJHWDomR
QDWXUDOGH0DWD$WOkQWLFD2VVRORVGHVLVWHPDVGHSDVWDJHQVIRUDPFROHWDGRVHPGXDVUHJL}HVGLIHUHQWHVFRPSUR-
IXQGLGDGHVFPHQTXDQWRTXHSDUDRVVRORVGH0DWD$WOkQWLFDIRUDPFROHWDGRVDSHQDV
HPXPDUHJLmRFRPSURIXQGLGDGHVFP$SyVFROHWDGDVDPRVWUDVVHFDJHPUHWLUDGDGDV
SHGUDVHUHVWRVYHJHWDLVIRUDPSDVVDGDVHPSHQHLUDGHPP(PVHJXLGDSDUWHGHVVDDPRVWUDGHVRORIRLPRtGD
HSDVVDGDHPSHQHLUDGHPPPHVK(SRU¿PSDUDIDFLOLWDUQDDQiOLVH/,%6FHUFDGHPJGHFDGD
DPRVWUDIRUDPVXEPHWLGDVDDSUR[LPDGDPHQWHWRQGHSUHVVmRSDUDIRUPDUSDVWLOKDV
2.2. Técnicas Utilizadas
2.2.1. Análise Elementar - CHNS
8WLOL]DPRVXPDQDOLVDGRUHOHPHQWDU&+16GDPDUFD3HUNLQ(OPHUPRGHORSHUWHQFHQWHD(PEUD-
SDLQVWUXPHQWDomRSDUDGHWHUPLQDUDFRQFHQWUDomRGHFDUERQRGDVDPRVWUDVGHVRORV
2.2.2. Laser-Induced Breakdown Spectroscopy (LIBS) 
(VVHH[SHULPHQWRIRLUHDOL]DGRXWLOL]DQGRXPVLVWHPD/,%63'GHVHQYROYLGRQD(PEUDSD,QVWUXPHQWD-
omRSURFHVVR)DSHVS
2VSULQFLSDLVFRPSRQHQWHVXWLOL]DGRVQDDQiOLVHGRVHVSHFWURVGHHPLVVmRGDVDPRVWUDVIRUDPREWLGRV
XWLOL]DQGRXPVLVWHPDFRQVWLWXtGRGHGRLVGLIHUHQWHVVLVWHPDVODVHU8PODVHUGH1G<$*SXOVDGR4XDQWHO±8OWUD
FRPFRPSULPHQWRGHRQGDFHQWUDGRHPQP,9HQHUJLDPi[LPDSRUSXOVRP-GXUDomRGHSXOVRQV
HWD[DGHUHSHWLomRGHDWp+]2RXWURODVHUIRLXP1G<$*SXOVDGR4XDQWHO±%ULOOLDQWFRPFRPSULPHQWRGH
RQGDFHQWUDGRHPQP9HUGHHQHUJLDPi[LPDSRUSXOVRP-GXUDomRGHSXOVRQVHWD[DGHUHSHWLomRGH
DWp+]3DUDGHWHFomRGRVLVWHPDpFRPSRVWDGHXPHVSHFWU{PHWURFRP¿EUDVySWLFDV(33+56WHOODU1HW
,QF(VWHVLVWHPDSRVVXLXPD&&'DOWDPHQWHVHQVtYHOGHSL[HOVFRPXPDIDL[DHVSHFWUDOGHGHWHFomRGH
QP±QPHFRPUHVROXomRySWLFDHPWRUQRGHQP
1D DTXLVLomR GRV HVSHFWURV/,%63' XWLOL]DPRV RV GRLV IHL[HV GH ODVHUV LQFLGLQGR FROLQHDUPHQWH QD
DPRVWUDGHVRORFRPXPDWUDVRHQWUHSXOVRVGHQVHFRPP-FDGDODVHU 3DUDRVLVWHPD/,%636XWLOL]DPRV
XPODVHU9HUGHFRPHQHUJLD¿[DHPP-GHHQHUJLD$SyVRSUHSDURGDVDPRVWUDVXWLOL]DQGRXPHTXLSDPHQWR
/,%6IRUDPREWLGRVHVSHFWURVGHHPLVVmR/,%6SDUDFDGDSDVWLOKDGHVRORVHQGRHVSHFWURVSDUD/,%636H
HVSHFWURVXWLOL]DQGR/,%63'HPVHJXLGDIRLFDOFXODGDDPpGLDGRVHVSHFWURV
3. Resultados e Discussão
)LJXUDDDSUHVHQWDGRLVWtSLFRVHVSHFWURV/,%6SDUDDPRVWUDVGHVRORVHQGRXPSDUD/,%663HRXWUR
SDUD/,%63'$SDUWLUGDDQiOLVHGRVHVSHFWURVPpGLRV)LJXUDDIRLUHDOL]DGRXPHVWXGRFRPSDUDWLYRHQWUHDV
GXDVFRQ¿JXUDo}HV/,%6QRTXDOREVHUYDUPRVQD¿JXUDEPDLRUiUHDGRSLFRGHHPLVVmRGR&DUERQR
QPXWLOL]DQGRXPVLVWHPD/,%63'SDUDWRGDVDVDPRVWUDV
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)LJXUDD(VSHFWUR/,%6GHXPDDPRVWUDGHVRORHEÈUHDGDVDPRVWUDVDQDOLVDGDV
2DXPHQWRREWLGRGHDWpWUrVYH]HVQDViUHDV/,%63'FRPSDUDGRDR/,%636pGHYLGRDRUHDTXHFLPHQ-
WRGRSODVPDJHUDGRSHORVHJXQGRSXOVRGHODVHUOHYDQGRDXPDSURGXomRPDLVH¿FLHQWHGHiWRPRVGRDQDOLWRQR
HVWDGRH[FLWDGR
$SDUWLUGRVUHVXOWDGRVGDVPHGLGDVGDFRQFHQWUDomRGH&DUERQRXWLOL]DQGRRDQDOLVDGRUHOHPHQWDU&+16
FRPRUHIHUrQFLDHDVPHGLGDVGH&DUERQRREWLGDVXWLOL]DQGRDVWpFQLFDV/,%6IRLUHDOL]DGDDFRUUHODomRSDUDDV
DPRVWUDVGHVRORRQGHREWLYHPRVXPYDORU5 &RH¿FLHQWHGH3HDUVRQSDUDDVGXDVWpFQLFDV1mRIRLSRVVtYHO
REWHUXPDPHOKRUDGHVWHUHVXOWDGRGHYLGRjEDL[DUHVROXomRGRHVSHFWU{PHWURXWLOL]DGRHWDPEpPGHYLGRjLQWHU-
IHUrQFLDGRDOXPtQLRQDOLQKDGRFDUERQRDQDOLVDGR1LFRORGHOOLHWDO
7DPEpPUHDOL]DPRVXPHVWXGRSDUDFDOFXODUROLPLWHGHGHWHFomR/2'GRFDUERQRXWLOL]DQGRSDVWLOKDV
GHiFLGREyULFRGRSDGDVFRP*UD¿WHFRPSRUFHQWDJHPHPPDVVDGHFDUERQRYDULDGDV$)LJXUDDSUHVHQWDR
JUi¿FRGDiUHD/,%6GDOLQKDGH&DUERQRQPYHUVXVDFRQFHQWUDomRGH&DUERQRHPPDVVDGDSDVWLOKD
XWLOL]DQGRDVWpFQLFDV/,%636H/,%63'
 
)LJXUD6LQDO/,%6SDUDOLQKDGR&YHUVXVGH&HPPDVVD
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2/2'SRGHVHUGHWHUPLQDGRSHODHTXDomR
/2' mV  
onde mpRGHVYLRSDGUmRGREUDQFRGDDPRVWUDHVpRFRH¿FLHQWHDQJXODUGHFDOLEUDomR$WUDYpVGRJUi¿FRGD¿JX-
UDHGDHTXDomRREWHPRVRVYDORUHVGHOLPLWHGHGHWHFomRSDUDR/,%636HSDUDR/,%63'
$VVLPYHUL¿FDPRVXPDPHOKRUDQDVHQVLELOLGDGHGDWpFQLFD/,%63'SRLVR/2'GLPLQXLSHODPHWDGH9iULRV
SRVVtYHLVPHFDQLVPRVWHPVLGRSURSRVWRVSDUDWHQWDUH[SOLFDUHVVDPHOKRUDQRVLQDOGHHPLVVmRHFRQVHTXHQWH-
PHQWHQR/2'GHQWUHHODVLHIHLWRGHDTXHFLPHQWRGDDPRVWUDLQWHUDomRGRVHJXQGRSXOVRFRPDVXSHUItFLHPR-
GL¿FDGDRQGHRSULPHLURSXOVRDTXHFHDDPRVWUDHLLHIHLWRGHDFRSODPHQWRSXOVRSODVPDLQWHUDomRGRVHJXQGR
SXOVRFRPRLQLFLRGDIRUPDomRGRSODVPDIRUPDGRSHORSULPHLURSXOVR
4. Conclusões
&RQFOXtPRVTXHXWLOL]DQGRDWpFQLFD/,%63'pSRVVtYHOREWHUXPDPHOKRUDQR/2'TXDQGRFRPSDUDGR
FRPR/,%6FRQYHQFLRQDOQRTXDOpPXLWRLPSRUWDQWHGHYLGRDVVXDVOLPLWDo}HV0DLVHVWXGRVVHUmRUHDOL]DGRV
IXWXUDPHQWHFRPXPHVSHFWU{PHWURGHDOWDUHVROXomRHVSDFLDOHWHPSRUDOSDUDUHVROYHUSUREOHPDGHLQWHUIHUrQFLDV
GHOLQKDV3UHWHQGHPRVFRPPDLVHVWXGRVDOFDQoDUPRVOLPLWHVGHGHWHFomRDLQGDPHQRUHVGHPRGRTXHSRVVDPRV
REWHUYDORUHV DFHLWiYHLVQD OLWHUDWXUD TXDQGRFRPSDUDGRFRP WpFQLFDVGH UHIHUrQFLDPHVPR WUDEDOKDQGRFRP
DPRVWUDVGHVRORTXHQmRUHTXHUHPSUHSDURVFRPUHDJHQWHVTXtPLFRV
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